Requirement of cell division for muscle actin expression in the primary muscle cell lineage of ascidian embryos.
The role of cell division in the expression of muscle actin and its relationship to acetylcholinesterase (AChE) development was examined in cleavage-arrested embryos of the ascidian Styela. Muscle actin expression was detected by two-dimensional gel electrophoresis of radioactively labelled proteins and by in situ hybridization with a cDNA probe, whereas AChE activity was assayed by enzyme histochemistry. In the majority of cases, muscle actin expression was first detected in embryos arrested after the 16-cell stage. Some embryos showed muscle actin expression after arrest at the 8-cell stage, however, muscle actin mRNA did not accumulate in embryos arrested at earlier cleavages. The cells that expressed muscle actin in 8- to 64-cell cleavage-arrested embryos belonged to the primary muscle lineage; secondary muscle cell precursors did not express muscle actin. Zygotic muscle actin mRNA appeared to accumulate with myoplasmic pigment granules in the perinuclear region of cleavage-arrested embryos, suggesting that the myoplasm may have a role in the organization of muscle cells. In contrast to muscle actin, AChE was detected in a small proportion of embryos treated with cytochalasin as early as the 1- or 2-cell stage, and most embryos treated with cytochalasin at later cleavages expressed this enzyme in some of their cells. Most primary muscle lineage cells expressed both muscle actin mRNA and AChE, however, some cells expressed only muscle actin mRNA or AChE. The results suggest that at least three cleavages are required for muscle actin expression and that muscle actin and AChE expression can be uncoupled in cleavage-arrested embryos.